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member of which is a fine sericite schist, occasionally becoming
calcareous with subordinate beds of finely banded greywackes and
quartzites, both of which contain traces of annelid burrows. The
other member of this zone is a fine black graphitic schist, which
occurs upon a horizon higher than the sericite schist, and marks the
top of this group. Like the other calcareous and argillaceous zones,
it seems to represent a maximum of depression beneath the waters
of the ocean.

The traces of annelid tubes which have been found in this zone
were discovered by the Duke of Argyll1 and myself,2 His Grace
finding his specimens behind the castle at Inverary, my own being
found on Craig Na Challeich, a mountain above Killin, Perthshire.
The beds in which the Duke found his specimens are described by
him thus: " The comparatively thin beds in which the annelid
tubes are found at Inverary are by no means the lowest in our series.
They are underlain and overlain by a great number of beds, both
slaty and siliceous, but the great mass is slaty, with a highly
developed micaceous character." The annelid tubes were thus found
in a thin band of quartzite, intercalated in a series of highly
micaceous schists, which exactly corresponds to the character of the
rocks where I found my own on Craig Na Challeich—that is, in the
upper argillaceous zone. Further, in his map of Scotland, published
in 1892, Sir A. Geikie3 colours the rocks in which His Grace found
his specimens as the same as those occurring on Craig Na Challeich,
so that I have no hesitation in believing them to be the same beds,
and that these annelid tubes mark a distinct horizon in these
Highland rocks.

This zone, like the others just described, is found to have a similar
geographical distribution across the whole of the Southern Highlands.
In Perthshire I have traced it at Tyndrum, where it is faulted against
a series of quartzites. Further east, on the high ridge above Loch
Tay, it is found occupying its normal position above the middle
arenaceous group, stretching through the peaks of Craig Na Challeich,
Ben Cruben, Ben Lawers, and thence eastwards by Killiecrankie and
the Spittal of Glenshee.

(To be continued.)
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I.—MEMOIRS OP THE GEOLOGICAL SURVEY OP SCOTLAND: EX-
PLANATION OF SHEET 5. By JOHN HOBNE, F.E.S.E.; with the
collaboration of B. N. PEACH, F.K.S., and J. J. H. TEALL, F.R.S.
(Edinburgh: printed for Her Majesty's Stationery Office by
Neill&Co., 1896. 8vo, pp. 71, with 5 illustrations. Price Is. 6d.)

HEET 5 of the Geological Survey Map of Scotland includes a
large portion of Kirkcudbrightshire, being the country around

Castle Douglas, Dalbeattie, Kirkcudbright, and Gatehouse-of-Fleet.

1

s
1 " Bodies of Organic Origin" : Boy. Soc. of Edinburgh, 1888-9, p. 40.
2 Trans. Perthshire Soc. of Nat. Sci., vol. i, p. 116.
» Map of Scotland, 1892.
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Geologically the area is of considerable interest: it embraces a
portion of the Southern Uplands, with rocks ranging in age from
Arenig to Ludlow, Old Ked Sandstone, and Carboniferous, to say
nothing of Glacial Drifts and more recent deposits. It includes,
moreover, various interbedded and intrusive igneous rocks, notably
the great granite area of Criffel, with its fringe of metamorphic
strata. The map has long been published, for the area was
surveyed geologically nearly twenty years ago by Messrs. John
Home, D. R. Irvine, and C. R. Campbell, and of these Home alone
remains to tell the story of the work.

The delay in the issue of the descriptive memoir was caused, as
we are told by the Director-General, by the publication in 1878 of
Prof. Lapworth's classic memoir on " The Moffat Series," a work
which rendered it desirable to again examine the area by " the light
of his researches, which had at last supplied, in the zonal distribu-
tion of the Graptolites, a clue to the unravelling of the complicated
structure of the Southern Uplands." This revision has now been
accomplished, partly by Mr. Home, partly by Mr. Peach, Mr.
Macconochie, and Mr. Teall, with the personal aid of the Director-
General.

The explanation is of far more than local interest, although it is
strictly confined to a consideration of the phenomena observed in the
district. The subject of contact-metamorphism does not appear to
be dealt with at all fully, the matter being reserved for a promised
general Memoir.

While the elaborate work of Professor Lapworth furnished the
key for the interpretation of the complicated stratigraphy of this
Palaeozoic region, some considerable additions to our knowledge
have been made during the course of the re-examination of the
district by the Geological Survey. The existence has been ascertained
of lavas, tuffs, and agglomerates in the Arenig group, and also of a
well-marked and persistent horizon of Radiolarian cherts and mud-
stones in the upper portion of this volcanic series. Although only
about 60 or 70 feet thick, these cherts appear to represent the whole
succession of deposits which elsewhere in Britain intervene between
the Middle Arenig and uppermost Llandeilo strata.

Interesting nodules composed of oxides of iron and manganese
have been found in the Arenig mudstones, and Mr. Teall infers that
"the rock was originally a limestone, that it was subsequently
changed to a carbonate of manganese and iron, and, finally, that the
carbonate was decomposed under oxidizing conditions so as to give
rise to the nodular masses of the oxides of manganese and iron."

The various strata and their fossils, up to the top of the Silurian,
are duly noticed, and the igneous rocks are then described.

The Upper Old Red Sandstone, poorly developed, consists of red
sandstone, red clays, and cornstones, which underlie the volcanic
group that forms the commencement of the Calciferous Sandstone
Series. This Carboniferous group comprises sandstones and shales
with marine bands surmounted by coralline limestone.

The Glacial Drifts are well represented, and proof is given that
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the ice which drained from the inland country was in mass sufficient
to override Criffel, and must therefore have had there a minimum
thickness of 2000 feet—a fact of considerable interest in connection
with the wide dispersal of boulders of Criffel granite.

Raised Beaches, Caves and Cavern Deposits, Feat and Alluvium,
and Economic Products are duly mentioned.

Considerable interest naturally attaches to the large granite mass
which covers upwards of seventy-five square miles of ground. The
granite and its apophyses traverse strata of Llandovery, Wenlock,
and Ludlow age; but the intrusion of the igneous complex must be
older than the Upper Old Red Sandstone. Though mainly massive
in character, yet in certain limited tracts along its margin the granite
has a marked foliated character, and evidence is given to show that
this foliated structure has been produced by mechanical deformation
which has simultaneously affected, not only the main body of the
granite, but also the basic inclusions which this rock contains, as well
as the acid and even the quartz veins that traverse it. It is pointed
out that the quartz and alkali-felspar, which were the last con-
stituents of the granite to solidity, are those which have yielded
most in the deforming stresses; while the fact that the foliation in
the acid veins has no reference whatever to the direction which they
take, is stated by Mr. Teall to be a striking proof that it cannot be
due to fluxional movement during intrusion.

Dykes of porphyrite occur not only in the sedimentary rocks but
also in the granitic masses. It is pointed out that the term
" porphyrite " has hitherto been employed in a different sense by
the Geological Survey, for certain lavas which occur in association
with Palasozoic sediments, and which in reality are merely altered
andesites. The present usage of the term is that adopted by Prof.
J. P. Iddings for rocks of the type under consideration, which occur
as sills and laccolites as well as dykes.

A detailed list is given of the rocks examined under the micro-
scope, with their localities, and with remarks on their mineral
structure.

We may add that the printing by Messrs. Neill and Co. compares
so favourably with that noticed in a recent Survey Memoir printed
in England, that we wonder H.M. Stationery Office does not have
all its printing done in Edinburgh.

II.—PETROLEUM. By BOVERTON REDWOOD, F.R.S.E., assisted by
GEO. T. HOLLOWAY and other contributors. Two Vols. 8vo.
pp. 900. (London : Charles Griffin and Company, 1896.)

THIS comprehensive treatise is in every way creditable to both
author and publisher: it has been prepared with care and

skill, printed in clear and varied type, and provided with numerous
illustrations. Its two volumes together comprise no fewer than
900 pages; there are 327 figures in the text; two frontispieces
show respectively the distribution of petroleum throughout the world,
and the appearance of the flame-caps corresponding to six different
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